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SUMMARY 


Rutile concentrate, used in the manufacture of welding rods, smoke- 
screen chemicals, and alloys, is being produced by the Titanium Alloy Co. 
of Arkansas at its mine and mill in Megnet Cove. The company estimates a. 
subetantiel reserve of recoverable rutile. This is a new operation, and 
production figures are not known. Previous overations had stripped the 
placer material, leaving the underlying mineralized zone. 


INTRODUCTION 


This report describes the mining and milling operations of the Ti- 
tanium Alloy Co. of Arkansas, The »vroverty was examined by the author 
on March 4, 1942, and subsequent dates. J. A. Wood, general manager, 
was very helpful in sunvlying information. 


The operations of the Titanium Alloy Co. of Arkansas are north of 
Cove Creek in Magnet Cove and near the middle of the northeastern part 
of Hot Snring County, Ark. 


A ~rivate road leads southwest 1 mile from the property to U. S. 
Highway No. 27, running east and west. From this point on the highway 
Hot Springs is about 12 miles west, and Magnet (a smell hamlet on the rim 
of the cove), 2.7 miles east. The rutile concentrate is hauled about 6 
miles by truck from the plant through Magnet to Butterfield on the Chicago, 
Rock Island, & Pacific Railroad. 


The property is owned and overated by the Titanium Alloy of Arkansas, 
Malvern, Ark. This company is a subsidiary of the Titanium Alloy Manu- 
facturing Co. of New York, with headquarters at 111 Broadway, New York, 
and a manufacturing »vlant at Niagara Falls. 


Part of the »ronerty is owned in fec, and vart is leased. With the 
excention of two »arcels, the »roverty is in the central varts of secs. 17 
and 16, T. 3S., R. 17 W. The main ore body, known as the Perkins, which 
is now being developed, is in the east center of section 136. 


1/ The Bureau of Mines will welcome reprinting of this paver, provided the 
following footnote acknowledgnent is used: "Reprinted from Bureau of 
Mines Information Circular 7293." 

2/ Mining engineer, Bureau of Mines. 
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The land containing the Perkins ore body covers 306 acres and is 
leased from J. E. Rutherford. The company also owns land in the SE SEE, 
sec. 13, T. 3 S., R. 18 W., and the NW; NWy, sec. 19, T. 3 S., R. 17 ¥. 


PHYSICAL FEATURES 


The Magnet Cove district lies in the Intcrior Highlands physiograth: 
province bordering the Gulf Coastal Plain. Magnet Cove is an clliptical, 
basinlike depression surrounded by rim rock. The average elevation in i 
basin is 550 fcet and the relicf about 100 fect. 


Cove Creek drains Magnet Cove in a southerly direction, having cut 
through the rim rock on both the northeast and south sidcs of the cove. 
The rutile mine is on the flood plain of this creck in the northern part 
of the basin. Ccve Creck cumptics into tho Ouachite Fiver. 


The avcrage annual rainfall is 47 inches and the average temperature 
61°, Except during occasional periods of excessive rainfall, work can be 
carried on throughout the year. The basin is devoted to farming, and lit 
timber remains. However, there is an ample supply of timber for mining 
purposes in the surrounding country. 


HISTORY 


Magnet Cove has long been known as a source of rere minerals. The 
widespread occurrence of titenium in various mincrals found at this lo- 
cality has been mown since 1890, but mining is comparatively recent. 

Prosvecting for rutile by auger drill was begun in 1912 or 1913. 
the same time a shaft was sunk to a depth of 81 feet, and several drifts 
were driven on the property now operated by the Titanium Alloy Co. of Ar: 
sas. Also, an adit was driven 200 fect into a brookite devosit in Chenic 
Creek gorge on the cast side of the cove. This denosit is now undcrgoiny 
develonnent. 


The first successful mining of rutile in Arkansas was begun by the 
Titanium Corporation of America in 1932 at the locality now being worked. 
Mining and milling overations were confined to the oxidized zone. 


This oncration continued until the Titanium Alloy Co. of Arkansss 
purchased the proverty in 1942. The letter commany explored the ore in 
place undcrlying a portion of the oxidized zone, built a new conccntret:i 
plant, and made some preliminary runs. Extensive altcrations, includin, 
a change from ens to clectric power and the installetion of e water tite 
line, were indicated and have recently been complcted. 


PRODUCTION 
-- Most of the output of the Titanium Corvoration of Amcrica from 1972 
to 1942 was sold abroad. No records of this operation are available, cil 
that the capacity of the mill was 30 to 40 tons of ore an hour and thrt? 
output was 200 to 600 tons of concentrate a year. The concentrate was 
markotcd as brookite, which is a misnomer, as the mincral is rutilc. 
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The new owners heave not opcratod the property long enough to obtain 
recoris of ennual production. In November end Decomber 1942 end January 
1943 about 80 tons of metellurgical-grade concentrate was produced by re- 
concentrating the rejected portion from the megncetic concentrator used by 
the former owners. Production from ore in March 1943 was 60 tons of metal- 
lurgical-grade concentrate and 20 tons of welding-agrede. Metallurgical- 
grede materinl contained 85 to 90 percont Ti0>5 and less than 0.6 percent 
Po0:., while welding-grade contained 95 percent Ti05. At present, only one 
ercde of concentrate (plus 90 nercent TiOo) is being produced. The company 
hoves to ecttein a production of 150 tons of this concentrate monthly. 


ORE DEPOSTIS 


Magnet Cove is an ignoous maseif composed of genetically related - . 
nepheline syenites and associated basic dikes which havc intruded the over- 
lying Palcozoic sediments. The floor of the basin is covored with residual 
and trensrorted soils, especially in the locality under considcration. 
Stripving of some of this material during mining operetions has exposed the 
underlying formetions, the geology of which is complicated. 


These formations apvear to be greatly eltered remnants of tinguaitic 
ond monchiquitic dikelike messcs. Altcration was duc to hydrothermal meta- 
morrhism end weathering. 


Titanium occurs in Magnet Cove in both amorphous and crystalline form. 
es a constituent of meny different rocks and as individual crystals. The 
most important titenivum-bearing minerals include: Rutile (Ti02), brookite 
(Ti0s), octahedrite (Ti0o), ilmenite (FeTi0z), porofskite (C2T1i0z), titenite 
(CaTiSi0s), and leucoxene. The last is an dlteration product similer to 
titeanite in chemical composition. Rutile is the »rincival ore minoral. 


Rutile occurs both cs a primary and secondary minerel. The source 
of the titanium was the rmagmn that formed the igneous rocks of the cove.. 


The rutile deposits in Magnet Cove occur 7s nlacers and as disseminated 
devosits and fracture fillings in igneous rocks and metsmorphosed sedimentea- 
rics. The rutile crystals have frequently becn weathered from rocks in 
place, forming residual deposits, or have been transported to form stream 
deposits. The overetions of the Titanium Corporation of America were con- 
fincd to a deposit which was a combination of the two types of plecers. 

The thickness of the devosit ranged from 6 inches to & fect, but a thick- 
ness of as much cs 20 feet hes been reported, 


The present operctions src in a2 disseminated ore body. The material 
in which the rutile occurs hes undergone much alteration, some of which is 
due to wecthering. The texture is similar to that of an altered tuff. 
The average thickness of the woethered zone is 12 feet. It consists of a 
mixture of cla;y-rinerels in which ribs of fcldspar.ond izrctgular mosses’ 
of calcite and pyroxene occur. The color is ycllowish greon, with oc- 
casionol natches of creemy white. Rutile is irregularly dissemincted 
throughout the metcricl and elso fills reticulatcu fissures. Relatively 
less-altered masses of dark grcenish to black rock occur in the ore body. 
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These masses contain no disscmincted rutile, but have occasionel fracture 


fillings, They trend aoproximately N. 70° E. and ero between 12 and 25 
feet in width. 


The Perkins oro body covers en areca roughly 1,500 feet by 375 fect 
and has been nrospected to a devth of 140 fect. The first 30 fect in den 
hes been explored by pits and trenches, the remainder by drill holes. £Ex- 
tending to the south and west a continuction of this ore body has been ex- 
vlored for 3,500 fect in length and 250 fcet in width by trenching. 


Following a recent study of the workings and adjacent explored arer, 
Lacy 3/ has arrived at the following conclusions regarding the structure 
and origin of the ore body. | 


1. The Structure of the cove is due to cauldron subsidence. 


ce Grovity Poulting causcd by shrinksge of the cooling magne ferncd 
channels. 


3. Along these channels escaping mineralizing solutions arose and 
subsequently formed the ore denosit. 


4, The ore body apvears to be localized along a zone of echelon feu: 
which follows an arcuate pattern parallel to the cove rin. 


5. The ore seems to be confined to the footwall on the north side 
of the fault zone. 


6. On geologic inference, the ore deposit may be »rsumed to reach 
over 1,000 feet in depth. 


CHARACTER OF ORE 


Rutile is found in small drusy lum:s and masses, or as solid fissure 
fillings. It sometimes has the form of goniculated twins. Paramorphs eft 
brooxite occur as individual crystals. ‘The unaltered rutile is steel; b-2. 
but 30 percent of the concentrete shows a red color. Run-of-mine@ ore ccn- 
tains an average of 3 percent rutile and 4 percent total Ti0,. 


The chief impurities are clay, silica, quartz, feldspar, calcite, 
 anatite, pyrite, hematite, magnetite, and limonite, with traces of ilmenit 
ochtahedrite, titanite, and leucoxene. The silica occurs in the form of 
novaculite. There is very little quert: as druse fillings. Large anid sm. 
pyrite crystals occur throughout the ore body with the rutile. The ore is 


_ complex, and concentration is difficult. Since part of the titanium pres: 


is within the lattice structure of the magnetite or in the altered nroduct 
leucoxene, only a small portion is recoverable. 7 


3/ Lacy, Willard Ce Progress Revort of the Geology of the Perkins Cre 
Body, Magnet Cove, Arkansas, Unpublished report for the Titanium Aiic: 
Co. of Arkansas, Scvtember 1943, 7 rn. 
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A spectographic analysis of the ore for substances other then titanium 
and iron made for the Titanium Alloy Co. showed the presence of the follow- 


ing: 


Percent : a Percent 
Alp0z 17.0 ) a ¥205 "s = O.25 
Napo as) Cuod 012 
CaQ 3.0 % Sn0 ~005 
Ko0 6.0 Cro0z : 005 
MgO 2.0 | Ni50z : 04 
Mn05 4 Bad 06 
DEVELOPMENTS : 


The mine workings consist of a roughly elliptical pit abont 1 500 
feet long in an east-west direction and 475 feet wide in a north-south 
direction. The surface material has been strivped by previous overations, 
and the average depth of the pit is now 15 feet. , 


The altered rocks exposed are mostly soft and can be mined with a 
scraper. Occasional hard ribs are blasted. The character of the rock 
changes with depth, and more hard ribs which require blasting will be en- 
countered as the pit flocr is lowered. 


/ 
Several faults are exposed in the vit. Lacy 4. states that they strike 
from N. 45° B.. to.y.. 60° _E. an dip between 19° and 85° S. E. The amount of 
throw appears to be small. pacts 


Following heavy rains, considerable water accymletes, which is drawn 
off the workings by cuts draining into Cove Creek, The depth of the water 
table is about 7 feet below.the vresent.level of the pit, or ec feet below 
the former surface level. . eee ee ee 


PRESENT OPERATIONS 
Mining 2 


Mining operations are carried on in the vit with a Diesel tractor 
and carry-all scraper. The scraper carries the ore directly to the log 
washer, or to a stock pile from which a slackline cableway excavator con- 
veys its to the crusher at the edge of the pit. The excavator is held 
for emergency. use in wet weather when the pit floor is too slippery for 
the carry-all to operate. 


Milling 


Milling:is carried out in three stages, as shown on the flow sheet 
(fig. 1). In the first, the ore is crushed and ground, and a concentrate 
that contains the titanium and other a ie ata is vroduced by gravity 
methods. 


4/ Lacy, Willard C., Work cited on pn. 4. ae 
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In the second stage, Pibtation: Siiminabeds) a part of the impurities 
remaining in the concentrate from the first stage. 


In the third stage, the flotation concentrate is jigged and tabled 
and the combined concentrate roasted and then run through an electrostatic 
separator, the tailing from which is sent to a stock pile for possible futur 
treatment. The concentrate is treated by a magnetic separator, from which 
a clean product for shipping is made. This is packed in 100-pound bags. 
The middling is returned to the electrostatic separator, another product 
goes to a stock pile for possible future treatment, and two tailing products 
go to waste, 

Water for the plant comes from @& pump station on the Ouachita River, 
which, aided by two booster- pumps, delivers 600 gallons a minute through 
a 17, 000- foot, 6- inch pipe line. 


Chemical snenueee are- nae at the plant for 110. » Fe, S, Po0s, and 
S105 to maintain control of the concentrate. 


Analyses of the mill product and rejected portion, from samples taker. 
by the Bureau of Mines, are given below, 


Analysis , percent 


Material ___ Titania Tron 
Jig tailing S56:Gs0.Wrei8 026/04 oi were eee ee. (rep al 11.00 
Pyrite concentrate (flotation) ../ 13.00 ! 41,00 
Magnetic rejected portion suas 56.360° | | 26.70 


Rutile concentrate Sr eieipavereieteecaerece = 


Disposal of Product 


The entire production of rutile concentrate is shipped to the Titanix 
Alloy Manufacturing Co, at Niagara Falls. It is used in the manufacture 
welding rods, smoke-screen chemicals, and alloys. 


conchae 


The operation of the Titanium Alloy Co. of Arkansas has been too shert 
to supply data on efficiency. The company anticipated reaching a producti* 
of 150 tons of rutile concentrate a month by the end of 1943. There appe2?s 
to be an ample ore reserve, and every effort is being made to put the plam 
in good operating condition. 


r 
ad 


SUPPLEMENTARY NOTE . 


After the above article was prepared (Spring 1944) the operation was 
closed down. High losses of titanium in the tailing continued to be a 
problem and apparently require more intensive study of the mineralogy of 
the ore and alteration of the milling scheme. 
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FIGURE 1.— Flow sheet, Titanium Alloy Co. of Arkansas, 
Malvern, Ark. 
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